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Abstract 
Based on Radio Frequency Identification technology we can achieve the accurate localization with indoor 
environment. Nowadays we mainly use GPS technology to do the localization, however, GPS technology cannot 
achieve the indoor positioning, the accuracy positioning based on RFID has become a popular way for indoor 
positioning and RFID technologies are gaining much attention as they are attractive solutions to many application 
domains. LANDMARC was the first attempt using active RFID for indoor location sensing with satisfactory results. 
There are several ways of indoor positioning algorithms based on the radio frequency, in this essay, the characteristic 
of RFID and LANDMARC system and its major advantages are presented. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
Global positioning satellite-based communications system (GPS) is a widely used positioning 
technology, good positioning accuracy can solve many practical problems in both military and civilian. 
However the drawback of it is that positioning signals arrive on the earth surface is weak, it cannot 
penetrate the building, therefore it is not suitable for indoor positioning, 
In addition, locator terminal is highly  cost. It is essential for us to develop a better Indoor location 
technology to compensate for the deficiencies. In recent years, a large number of researches on this point 
and indoor positioning and its application become a hot area. Positioning system usually consists of three 
aspects of technology: (1) location method; (2) distance determination; (3) signal technology. 
* * * Corresponding author. Tel.: +86-0311-8799-4277. 
E-mail address: limengli171316@yahoo.com.cn. 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
3780  Wei SONG and Mengli LI / Procedia Engineering 29 (2012) 3779 – 37822 Author name / Procedia Engineering 00 (2011) 000–0 0 
Our approach is to establish a system in the supermarket, with a terminal on the customers to show where 
the items is if they required. 
2. An indoor location algorithm 
Space information technology, has become one of the most important technology. As the development 
of space information, with the development of information technology space, there have variety of indoor 
positioning algorithms, these algorithms are come from the outdoor positioning, positioning algorithms 
have four basic kinds:  
2.1 Cell of origin, COO 
Each specific area has its own unique identity, when the mobile terminal enter a certain cell, then it is 
necessary for the terminal to register in the district, then the system’s database will have the certain 
identify of the district there will be corresponding with the community logo, the system according to the 
collected cell identification to identify the terminal’s location. 
2.2Time of arrive, TOA 
We can use more than 3 receivers to collect one certain signal source’s signal, to identify the distance 
based on the different time of arriving, in this way we can determine the distance between the receiver and 
the source. 
  The TOA algorithms is normally use for the circular intersection line model and the model. 
2.3Time difference of arrive, TDOA 
To receive the signal from the source at three different stations simultaneously. Through a certain 
algorithm we can determine the different time for the signal to reach three different monitoring stations. 
We can work out the distance by any two of the three different times. 
The distance from the source to the different stations is poor, can be determined by the difference from 
two hyperbolic, and the two hyperbolic intersection is the intersection of the source position 
2.4Received signal strength, RSS 
The transmission of follow the following laws: the stronger of receiver's signal strength is, the shorter 
of the distance between the source and receiver will be, and vice versa. Thus, by measuring the strength of 
the received signal can calculate distance between the mobile terminals to base station. 
3. The application based on the RFID technique for supermarket localization 
3.1Background and status 
Now most supermarkets information navigation system to help users query the supermarket product 
information tool, it must be a strategy to collect, manage product information, summarize information on 
the goods, summary, extract, organize, and process and provide users with access services, thereby serve 
as an information navigation purposes. Now the supermarket information navigation system is basically a 
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collection of attribute information of goods, with little integration with the supermarket location 
information. Development 
3.2 RFID based Supermarket System Analysis 
3.2.1 System goals to achieve 
Information appliances supermarket is a supermarket appliances navigation systems information 
management and processing, it is the customer service from the perspective of the customer's needs for 
analysis and design. Application of computer navigation systems, home appliance information 
management system architecture and information systems management capabilities of each subsystem to 
handle their business contacts and data exchange, as well as to implement the relevant principles of Auto- 
CAD maps control of operating conditions. Include: system management, map control, map management, 
personnel information management, product information management, navigation, and several other 
product information part.  
The navigation part which is the most critical part of its application to the RFID system, which not only 
provide customers product attributes, but also to provide customers a convenient way to find required 
products.
3.2.3 System design 
Use RFID technique in supermarket for people and their desire stuffs can make shopping more 
convenient and easy. 
Figure 1 showed the way on how we get the requirements analysis for the supermarket localization, it 
demonstrate the relationship between the localization and RFID technology based on the customers 
requirement. 
         
                                           Fig.1The relationship between localization and RFID technology 
                                                                Fig.2 Architecture of the system 
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Architecture map 
Figure 2 showed the architecture of the system based on our analysis, and it reflects the relationship 
between the software system and the hardware system. 
4. Conclusion 
With the continuous development of positioning technology and the increasing demand for location 
services, indoor positioning technology must meet the following conditions: 
1) High precision: in the indoor environment may be only among the smaller the distance, and indoor 
positioning is one of the main purpose of indoor personnel location, so the precision positioning system 
hopes to achieve sub-meter accuracy, accurate to determine the interior of every staff member, and be 
able to locate a moving target. 
2) Multi-objective: indoor environments tend to have a lot of people at work, so the future positioning 
system should be able to simultaneously track multiple targets, and to target the precise distinction. 
3) Small size: the future positioning unit should be lightweight and compact, easy to carry, it is best to 
be embedded within other objects, such as, helmets, badges, uniforms, etc., and does not require third-
party devices. 
4) High speed of response: the future of the indoor positioning system should be able to adapt to 
environmental changes, failure or damage to system components should be informed in real time. 
Existing positioning system based on RF ID tag can not tell the working status of the RF. 
5) High anti-interference: multipath indoor environment is the most important factors affect the 
positioning accuracy, therefore, how to effectively reduce the multipath effect in indoor positioning 
accuracy, effectively improve the indoor positioning system is the anti-jamming capability one of the 
major difficulties to be overcome. 
6) High information security: the threat location information received there are two kinds: one is the 
physical environment, such as electromagnetic interference, power outages, equipment failures and other 
threats; Another is personnel threats, such as outsider attacks . Therefore, the new positioning system 
must meet the high requirements for information security. Future indoor positioning technology trend is 
outdoor and indoor satellite navigation technology wireless location technology, play to their strengths, 
not only can provide better accuracy and response speed, and can cover a wider range, to achieve indoor 
and outdoor, seamless, accurate positioning. 
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